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OPENING REMARKS FOR THE CONFERENCE BY 
GARRETT BIRKHOFF AND I, B, COHEN 
Garrett Birkhoff opened the conference proper by explaining 
the need for mature historical and philosophical perspectives on 
19th and 20th century mathematical developments. I. Bernard 
Cohen followed with a summary of some ideas about the concerns 
of historians of mathematics which had evolved from discussions 
of the previous evening, 
In more detail, Birkhoff’s thoughts on these subjects were 
as follows. 
“It is a great privilege to open this two-day Workshop on the 
evolution of modern mathematics. In my mind, our primary purpose 
is clear: both 19th and 20th century mathematics need mature 
historical and philosophical analysis; our purpose is to identify 
some of the specific questions that can profit most from such 
analysis, and to inspire some of our participants (especially the 
younger ones) to go more deeply into them. 
“In two days, we can of course only sample with a few case 
studies the vast area waiting to be analyzed. But the quality of 
these studies and the commentaries on them by others present, will 
hopefully provide path-breaking examples. 
“Some idea of the magnitude of the task confronting us all is 
given by looking at Mathematical Reviews, in which over 20,000 
papers were reviewed in 1973 alone. Moreover these reviews 
covered only a small fraction of the new applications of mathem- 
atics and new developments in computing made in a single year! 
Consider the plight of the 1500 new Ph.D’s in mathematics now 
being “produced” annually in the United States alone. How can 
they avoid being drowned in an ocean of information, unless they 
are given historical and philosophical perspective on the 
significance of current research? 
“Yet so little is available to guide and inspire them today. 
They have the lively but not always accurate works of E.T. Bell 
[l; Al]; they have Bourbaki’s erudite Elgments d'Histoire des 
Mathgmatiques [ll], and Morris Kline’s comprehensive Mathematical 
Thought from Ancient to Modern Times [S]. Fortunately, we have 
with us both M. Dieudonne, one of the most dynamic of the 
Bourbakistes, and Morris Kline, to help give us perspective. 
“I imagine that both of them would agree with me that much 
more is needed, and I hope they will tell us their views as to 
the most urgent needs. Also, I hope that both they and the other 
mathematicians and historians of mathematics who are with us will 
tell us how, in their opinion, cooperation between these two 
groups can be most effective. 
“In my view, this cooperation is essential. To remain leaders, 
research mathematicians must concentrate on the frontiers of the 
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current decade. To be thorough and arrive at balanced judgements, 
historians must delve in great depth into the events of the past. 
Hence to achieve sound evaluations of recent and current work, each 
group must appreciate and communicate with the other. One of the 
main purposes of this Workshop is to foment this appreciation and 
communication. 
“We will begin this morning with presentations of particular 
problems by outstanding historians of relatively modern mathematics. 
Our conference will end tomorrow afternoon with the continuing 
crisis in the Foundations of mathematics -- a subject which is 
in great need of clarification and a new sense of direction. In 
between, we will have two sessions whose mathematical character 
will be more technical, but I hope the speakers will take into 
account the varied character of the audience, and make a special 
effort to make their discussion comprehensible to all.” 
Speaking from the standpoint of a historian of science, 
Bernard Cohen reported some of the highlights of a meeting the 
evening before of those whose primary concern was the history of 
mathematics or the history of science. 
“Our aim was to formulate some of the questions and to set 
forth some problems that we conceived would benefit from the 
illumination of practicing mathematicians. There was a consensus 
that a practitioner active in a field of science or mathematics 
brings to historical problems a special kind of insight that goes 
beyond the powers of the historian. There was general agreement 
on this point insofar as it relates to the modern period, but I 
myself would extend it to all historical periods. 
“Furthermore, those of us who are in the field of history 
have need of the aid of practicing mathematicians, especially 
when it comes tomathematics of the past fifty years, or even the 
last hundered years. The work that historians do necessarily 
reflects their own training, usually done some time ago, and is 
thus likely to have been in fields other than those of greatest 
current mathematical interest. Even in terms of the subject matter 
of their primary mathematical or scientific competence, historians 
are usually not masters of current aspects of mathematical thought, 
and find it difficult to comprehend and to evaluate current advances. 
“I raised two perinent questions: 
1) How should historical material be presented, and how should 
this presentation depend on the intended audience? 
2) What is the relation of the history of mathematics not only 
to mathematics but to general history and the history of science? 
“One part of the ensuing discussion was concerned with the 
degree of modernization allowable, both with regard to outmoded 
expressions and difficult notation. I drew attention to the fact 
that when Newton’s writings on the calculus were translated into 
English in his own day, the notation was modernized to Newton’s 
later “dotted” fluxions (e.g., 1, ji) for the greater comprehen- 
sibility of the text which originally had an earlier and cumbersome 
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notation. Newton’s most recent editor, D.T. Whiteside, follows 
the same procedure; he prints the original Latin text, with 
Newton’s older notation, but on facing pages he gives an English 
version with a translation into Newton’s later and more familiar 
notation. In presenting this example, one should note that there 
is a significant difference between the editing of an unpublished 
manuscript and the translation of a previously published and easily 
available text. Of course, the editor should make his practice 
clear, and should give examples of any notation he has found it 
necessary or useful to alter or to modernize. 
“In the discussion, Manning observed that source books, 
articles and books about the history of mathematics were intended 
for different audiences; therefore he thought different rules 
should be followed. 
“Eisenhart called attention to the danger that excessive 
modernization of style might cause readers to misinterpret what 
was intended, as expressing overly modern ideas. 
“Grabiner pointed out that Vieta’s notation had to be preserved 
in order to illustrate his influence on Fermat. On the other 
hand, Vieta’s notation needed modernization if the aim was to 
explain to students today what he was doing. Moreover, even if 
literal translations could be misleading as the word ‘limit’ has 
a different meaning today than it did in the 18th century. 
“Birkhoff said that his Source Book in Classical Analysis 
was designed primarily for contemporary beginning mathematicians 
who wanted to know ‘where it all came from’ and that he therefore 
tried to use words that were in standard usage today. 
“‘Two additional questions which we discussed last night would 
seem to be worthy of further exploration. One was whether the 
self-generating of problems and new advances -- that is, coming 
entirely from within the field of mathematics, rather than from 
physics,astronomy or practical realms -- was a natural sign of 
maturity and the standard way in which one expected progress to 
go in the future. The discussion of this point led to the obvious 
opposite question of the influence of applied areas. For instance, 
is it possible that problems brought from outside mathematics to 
mathematicians had, perhaps, been more important in the nineteenth 
century than in the twentieth century? [In this connection see, for 
example, [S, Ch. 433 -- Ed.] And, leaving aside the field of 
computers and computer science, which may have called on special 
kinds of mathematics in the last several decades, would this 
independence from practice have perhaps been more typical of the 
first half of the twentieth century than, say, the last half of 
the nineteenth? 
“Another question which interested us was how in mathematics 
(or among mathematicians) particular fields become exciting and 
develop. Why or how do mathematicians, other than perhaps through 
their individual personalities (we don’t know very much about 
personalitites in relation to history), choose a field of work? 
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What makes some fields progress more than others? Is it the 
presence of a dynamic individual, an inspiring teacher? Is it 
the stress, say, on number theory and a set of problems which are 
proposed? Is Hilbert’s program, for example, unique? Can one 
expect something like it to happen again? 
“These fundamental questions, it was felt by all of us, 
transcend the productions of mere chronologies. All of us 
regretted the fact that so much of the past history of mathematics 
has tended to be chronological records or indexes (so to speak), 
rather than thoughtful accounts of what really happened. 
“Finally, we ended on a note which should concern all of you 
who have been in the forefront of the creation of mathematics -- 
how one actually studies contemporary history. Some of us who 
have explored this area through such techniques as oral inter- 
views and discussions with creative scientists and mathematicians 
noted that, while the end-product is clearly of some value, 
exactly what the value may be is more than a little indefinite.” 
“May I conclude my remarks by saying that all of US who are 
concerned with the history of mathematics (and of the exact 
sciences) think it a very important occasion to bring together 
historians and practicing mathematicians interested in their 
history. ” 
